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The title compound, C 11 H 2 3N0 5 P + -I _ , consists of an eight- 
membered cationic heterocyclic ring in a boat-chair confor- 
mation. The ring features a tetraalkylammonium N and a 
methylphosphonate P atom. A -CH 2 (CO)OC 2 H 5 ester side 
chain at the C adjacent to oxygen produces two chiral centers 
at that substituted C atom and the P atom, both of which were 
determined to have absolute R,R configurations. A previously 
determined racemic bromide analog has exactly the same ring 
but with a -C 15 H 31 side chain. In that structure, both chiral 
centers show the same relative R/S,R/S configurations, but the 
ring in the bromide analog is in a boat conformation. 

Related literature 

For MM2 energy minimization, see Cambridgesoft (2010). For 
a description of the Cambridge Structural Database, see: 
Allen (2002). For the absolute configuration from Bijvoet pair 
analysis, see: Hooft et al. (2008). For the synthesis, see: 
Kumaravel et al. (1994); Hubieki et al (1996). For a related 
structure, see: Kumaravel et al. (1995). 




Experimental 

Crystal data 

CuH^NOsP+r 
M, = 407.17 
Orthorhombic, P2 l 2 l 2 l 



V = 1584.99 (6) A J 
Z = 4 

Mo Ka radiation 
Data collection 

Nonius KappaCCD diffractometer 
Absorption correction: multi-scan 

(SCALEPACK; Otwinowski & 

Minor, 1997) 

Tna,, = 0.591, T milx = 0.740 

Refinement 

R[F 2 > 2a(F 2 )} = 0.016 

wR(F 2 ) = 0.039 

S = 1.05 

6304 reflections 

177 parameters 

H-atom parameters constrained 



Table 1 

Selected torsion angles (°). 



fj, = 2.14 mm 1 
T= 90 K 

0.28 x 0.25 x 0.15 mm 



26155 measured reflections 
6304 independent reflections 
6235 reflections with / > 2tr(/) 
R,„. = 0.042 



Ap^ = 0.39 e A; 3 

Ap mi „ = -0.66 e A~ 3 

Absolute structure: Flack (1983), 

2741 Friedel pairs 
Flack parameter: 0.006 (7) 



02-P1-01-C3 
P1-01-C3-C4 
01-C3-C4-N1 
C3-C4-N1-C1 



-68.45 (9) 
77.51 (10) 

-111.53 (11) 
52.59 (13) 



C4-N1-C1-C2 
N1-C1-C2-02 
C1-C2-02-P1 
C2-02-P1-01 



57.38 (13) 
-64.93 (14) 
-49.45 (14) 
103.91 (10) 



= 7.4882 (2) A 
= 11.7438 (2) A 
18.0235 (4) A 



Data collection: COLLECT (Bruker 2004); cell refinement: 
SCALEPACK (Otwinowski & Minor, 1997); data reduction: 
DENZO (Otwinowski & Minor, 1997), SCALEPACK and SORTAV 
(Blessing, 1987, 1989); program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for 
Windows (Farrugia, 1997); software used to prepare material for 
publication: WinGX (Farrugia, 1999). 

The purchase of the diffractometer was made possible by 
grant No. LEQSF(1999-2000)-ENH-TR-13, administered by 
the Louisiana Board of Regents. We are grateful to Dr J. H. 
Rouden for providing the sample. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: PV2538). 
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(2/?,4/?)-4-(2-Ethoxy-2-oxoethyl)-2 r 6 r 6-trimethyl-2-oxo-1,3,6,2i 5 -dioxaza- 
phosphocan-6-ium iodide 

Bradford W. Fulfer, Frank R. Fronczek and Steven F. Watkins 
Comment 

The title compound (I) is an analog of 2,6,6-trimethyl-2-oxo-l,3-dioxa- 6-azonia-2-phosphocyclooctane bromide 
(compound II, CSD code YEVZUU, Allen, 2002), originally targeted for use as a reaction-intermediate inhibitor of 
carnitine acyltransferase (Kumaravel et al, 1994; Kumaravel et al., 1995). Both compounds contain the same 8- 
membered cationic heterocyclic ring (C 7 Hi 6 N0 3 P) with two chiral centers at C3 and PI, but with different side chains at 
C3. 

Compound I crystallizes as the R,R enantiomer, whereas II crystallizes as a racemate with R/S,R/S relative 
configurations. In I, the ring is in the boat-chair conformation, the lowest energy conformer of paradigmatic cyclooctane 
(Chem3DPro, Cambridgesoft, 2010), but surprisingly the ring in II is in the boat conformation, which in cyclooctane is a 
higher energy conformer. 

Experimental 

Synthesis of this class of compounds has been described (Kumaravel et al, 1994; Hubieki et al, 1996). A suitable single- 
crystal was kindly supplied by Dr. J. H. Rouden. 

Refinement 

All H atoms were placed in calculated positions guided by difference maps. The C — H bond distances were constrained 
to the range from 0.98 to 1.00 A, and £/ is0 = 1.2(/ eq (1.5 for methyl groups), thereafter refined as riding. A torsional 
parameter was refined for each methyl group. 

The absolute configuration was determined by analysis of Bijvoet pairs: the Flack (Flack, 1983) parameter = 0.006 (7), 
the Hooft (Hooft et al, 2008) parameter = 0.006 (6) and P2(true) = 1.000. 

Computing details 

Data collection: COLLECT (Broker 2004); cell refinement: SCALEPACK (Otwinowski & Minor, 1997); data reduction: 
DENZO and SCALEPACK (Otwinowski & Minor, 1997), and SORTAV (Blessing, 1987, 1989); program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to prepare material for publication: ff/«GX(Farrugia, 
1999). 



Acta Cryst (2012). E68, o1596 



sup-1 



supplementary materials 




<rc 7 \ 



o 



9 <\^> 

05 \ 011 

C10O o 



Figure 1 

View of (I) (50% probability displacement ellipsoids) 

(2/?,4/?)-4-(2-Ethoxy-2-oxoethyl)-2,6,6-trimethyl-2-oxo- 1,3,6,2i 5 -dioxazaphosphocan-6-ium iodide 



Crystal data 

CuHbNOsPM" 
M r = 407.17 
Orthorhombic, P2i2i2] 
Hall symbol: P 2ac 2ab 
a = 7.4882 (2) A 
6= 11.7438 (2) A 
c= 18.0235 (4) A 
F= 1584.99 (6) A 3 
Z=4 

Z)afa collection 

Nonius KappaCCD 

diffractometer 
Radiation source: sealed tube 
Graphite monochromator 
Detector resolution: 9 pixels mm -1 
CCD rotation images, thick slices scans 
Absorption correction: multi-scan 

(SCALEPACK; Otwinowski & Minor, 1997) 
7^=0.591,7^ = 0.740 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F 2 >2o(F 1 )] = 0.016 

wRiF 2 ) = 0.039 

S = 1.05 

6304 reflections 

177 parameters 

0 restraints 



F(000) = 816 

D x = 1.706 Mgnr 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3522 reflections 

(9 = 2.5-33.7° 

// = 2.14 mirT 1 

r=90K 

Prism, colourless 

0.28 x 0.25 x 0.15 mm 



26155 measured reflections 
6304 independent reflections 
6235 reflections with I > 2o(I) 
R mt = 0.042 



0 m 



33.7°, ft™ = 2.9° 



£ = -18-»18 
/ = -27->28 



0 constraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
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w = ll[a\F 2 ) + (0.0158P) 2 + 0.6491P] Extinction correction: SHELXL97 (Sheldrick, 

where P = (F 2 + 2F 2 )/3 2008), Fc*=kFc[l+0.001xFc 2 l 3 /sin(26>)]- 1/4 

(A/o-)^ = 0.001 Extinction coefficient: 0.0037 (2) 

A/w = 0.39 e A~ 3 Absolute structure: Flack (1983), 2741 Friedel 

Apmin = -0.66 e A~ 3 pairs 

Flack parameter: 0.006 (7) 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional _/?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2a{F 2 ) is 
used only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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0.55152 (10) 


0.14844 (6) 


0.01054(18) 


H4A 


0.4272 


0.5024 


0.149 


0.013* 


H4B 


0.6293 


0.5121 


0.1769 


0.013* 


C5 


0.66050 (17) 


0.73081 (11) 


0.19789 (7) 


0.0135 (2) 


H5A 


0.6346 


0.7997 


0.2266 
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H5B 


0.7092 
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0.1494 
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H5C 


0.7479 
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0.2246 


0.02* 


C6 


0.41775 (17) 


0.63424 (12) 
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H6C 


0.3908 


0.7045 


0.2898 


0.024* 


C7 
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C8 


0.77289 (16) 


0.50631 (11) 
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H8A 
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0.5088 


-0.0024 
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0.8696 
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C9 


0.78769(17) 


0.38388 (11) 


0.07689 (7) 


0.0118 (2) 


C10 


1.00454 (18) 


0.23653 (11) 


0.09371 (9) 


0.0171 (2) 


H10A 


0.964 


0.1762 


0.0592 


0.021* 


H10B 


0.9495 


0.223 


0.1429 


0.021* 
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Atomic displacement parameters (A 2 ) 
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C4— H4B 
C5— Nl 
C5 — H5A 
C5— H5B 
C5— H5C 
C6— Nl 
C6 — H6A 
C6— H6B 
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CIO— H10B 
Cll— H11A 
Cll— HUB 
Cll— H11C 

01— PI 
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03— PI 



0.99 
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0.98 
0.98 

1.5883 (9) 
1.5893 (9) 
1.4780(10) 



Nl— CI— C2 
Nl— CI— H1A 
C2— CI— H1A 
Nl— CI— H1B 
C2— CI— H1B 
HI A— CI— H1B 
02— C2— CI 
02— C2— H2A 
CI— C2— H2A 
02— C2— H2B 
CI— C2— H2B 
H2A— C2— H2B 
01— C3— C8 
01— C3— C4 
C8— C3— C4 
01— C3— H3 
C8— C3— H3 
C4— C3— H3 
Nl— C4— C3 
Nl— C4— H4A 
C3— C4— H4A 
Nl— C4— H4B 
C3— C4— H4B 
H4A— C4— H4B 
Nl— C5— H5A 
Nl— C5— H5B 
H5A— C5— H5B 
Nl— C5— H5C 
H5A— C5— H5C 
H5B— C5— H5C 
Nl— C6— H6A 
Nl— C6— H6B 
H6A— C6— H6B 
Nl— C6— H6C 
H6A— C6— H6C 
H6B— C6— H6C 
PI— C7— H7A 
PI— C7— H7B 
H7A— C7— H7B 
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PI— C7— H7C 
H7A— C7— H7C 
H7B— C7— H7C 
C9— C8— C3 
C9— C8— H8A 
C3— C8— H8A 
C9— C8— H8B 
C3— C8— H8B 
H8A— C8— H8B 
04— C9— 05 

04— C9— C8 

05— C9— C8 
05— CIO— Cll 
05— CIO— HI OA 
Cll— CIO— H10A 
05— CIO— HI OB 
Cll— CIO— H10B 
HI OA— CIO— HI OB 
CIO— Cll— HI 1 A 
CIO— Cll— HUB 
H11A— Cll— HUB 
CIO— Cll— H11C 
H11A— Cll— H11C 
HUB— Cll— H11C 
C6— Nl— C5 
C6— Nl— CI 
C5— Nl— CI 
C6— Nl— C4 
C5— Nl— C4 
CI— Nl— C4 
C3— 01— PI 
C2— 02— PI 
C9— 05— CIO 
03— PI— 01 
03— PI— 02 
01— PI— 02 
03— PI— C7 
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